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Presentation 13 — Tim Bullman

©

Background

Mortality in US Army Gulf War
Veterans Possibly Exposed to 1991
Khamisiyah Chemical Munitions

* Army-sponsored study of 351,000 deployed
Army personnel.

» Risk factor was possible chemical warfare

Destruction
agentl exposure.
Tim A. Bullman, M.A. * Investigate independently the effects of
Clare M. Mahan, Ph.D. notification of possible exposure.

Han K. Kang, Dr P.H.
William F. Page, Ph.D.
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Background Methods
* Individual exposure estimates were made * 351,041 deployed Army veterans using data
using information from nerve agent from DoD deployment health files.

dispersion and meteorologic models along _ Divided into 3 groups:
with troop location data.
] + exposed (100,487),
» The latest exposure estimates (2000 DoD + unexposed (224,980),
model) are being used in our analyses. + exposure status unknown (25,574).
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FIGURE 1 - Deaths identified through 2000 for exposed,
unexposed, and exposure-unknown

Methods
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Methods Methods

+ Demographic data from Defense Manpower Data e Crude death rates
Center:
age, race, gender, rank, unit component, military . Unadjusted relative risk estimates

occupational specialty, etc.
* Further data on the number of days in the hazard
area (0, 1, 2, 3, 4) came from DoD Deployment
Health.

* Smoke exposure data came from Army (CHPPM)

* Adjusted relative risk estimates derived
from Cox Proportional Hazard Model.
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@ RESULTS @
TABLE 1 - Ehamisivah, Iraq, 1991 Chemical Munitions Destruction Exposure Status for
Mc thOdS TS Army Gulf War Veterans, by Selected Demogmphic and Service Charactenistics
Al Fxposed All Unexposed Faxposure Unknowm
(e 0457} {E=224%500) (25574}
A - . & o # Yo # Yo
+ Covariates included -
=1 U D 505 (25 1 4051 (19.4)
- AgC, Fre] IS SSES2026.0) 6795 (20.6)
r v 631 WMD) 932244 3024 6)
Race (\Vhltc, IlOIl-Whlte), 2m 16877 (26.8) SA637(24.3) TSI (B4
Meanagein 1990y a7 na B2
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Gcndcr’ Wiote G3146(04.8) 145009 (64.5) 16349 (63.9)
= et Mon-White ISHI(I5.7 TRTI(I5 ] ET25(M1
— Rank (enlisted, officer, warrant officer), bl SHIED G Lot
o E E Male TTT(80.3) 208504 (50.9) IR0
Unit component (active duty, National Guard, J Fc 1710(106) w35 (91) RN
LAni
reserv t‘.ﬁ:l. Enlited 38502 (28.4) 202003(50.8) 161 6T
Warmant Officer 1862 (1.8) Lireirdil TOIET)
Officer 9823 (9.8) 1819 (B 1) IO 6
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Guard TIBOT(11.8) 44450109y 01139
Restrov 14126 (14,1} 25M6(11.7) BIB(AT)
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@ RESULTS
RESULTS
TABLE 2 - Cause-Specific Mortality Among Exposed US Army Gulf War Veterans at
Khamisiyah, Irag, in 1991 Compared With Uy 1 Ammy Veterans
# Days Exposed Expuaed Hot Exposed
(= 100457y (224050 — RotiveRisks __
4 o Underlying csuse of desth (ICD-0) o (Rate) o, (Rate) Trudt _ Adussl _05vcl
- - i All canaees NI 5401247} (11 ns? 0oL, 104
# of days exposed Al ismmees (001-799) 406(5.14 1083 (5.05) 102 054 0.8, 1.07
Infectious and prassc 260,30 S6(0 26) 116 L6 074,15
1 86167 85.7 e (00119
2 12551 125 Il gramt meophisn ( 140 208) 18401913 »19LEn 106 07 082116
Colon cancer (153) 140.1%) 260012 135 L7 061,220
3 1657 1.7 Lung cameer(162) 3 (05 00 072 047, 110
Braln cancer (191-102) 26y 27 @12 7 104 112,33
4 112 0.1 Disease of crodatory syem 1700176) 407(1.88) L] 039 074, 100
(300450
Diesase of respiratory spem 20 450021y 110 103 062172
(460-519)
Dnesase of the digeshve sydem H0IH 46(0.21) 17 Lo 067,121
($20-579)
All excternal causes (EX00-E985) 637(6.00) M0 (a75) 09s 101 092, 110
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RESULTS @

TABLE 2 - Cause-Specific Mortality Risk An TS Army Gulf War Veterans
Exposed at Khamisiyah, Irag, in 1991 Compared With Unexposed Army Gul F'WarV eterans

I1DayEsposire 2 2DayExponwre All Nomespoced  1-Day 2 3ay
(B6167) (14320 (2293)  Espomre  Exposure
Undalying cuse Ho. (Rate) Ho (Rate) Ho. (Blate) RR(9SHCT  BR(SCH
of desth (ICD-)
Hllcanss 0023 1B MIE(124T  05T(050, 104 DS 11T
AL duseaene e (000799 angan 49 (300 093305 093(033,106) 1064053, 130
Il o and parusitic 24029} 5038 56026 LUL6S, 120 19059374
e (001.139)
Maligast teoplasts (1 40.208) 15601 59) BOH WIS 0S40 113 125085184
Brrain cancer (190182 1@ [T TN 2l RE) LI24095, 3003 326 (L33, 106

RESULTS @

Brain Cancer Deaths by Length of Exposure

# Days Exposed # Deaths Rate/100,000 Persons
0 Days 27 11.97
1 Day 19 22,05
2 Days 5 39.83
3 Days 1 60.35
4 Days 0 0.00

RESULTS @

Distribution OF Primary Cancer Cell' Type By Exposure
Status For Brain Cancer Deaths

Exposure Status
Cell Type? _Expozed  Unesposed  Unlmown
(=20} (=21} (=2}
Astrocytoma 4 L] 1
Glioblastoma 13 12 1
Glioma? 2 2
Oligodendroglioma 1 2

\Patbiological clarscation for te balince of four confimmed primary fumers arenol available. Richand
Jabason, WD, Johns Hopking Universty, who was blinded to exposure satus, reviewed all available
rectals b detarmning the 1ype of prmary bain cancer

3 a lasger grouping of specific ool types

(Anaddtional 3 were cassfied as peicairy brain tumars, but cell type ot provided)
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Results

Exposure risk assessment using venfied pnmary
brain cancers

«  Analysis of risk using only 44 confirmed primary brain

cancer
« Exposed RR, 1.88 (1.04-3.41)
Exposed | Day: RR=1.66
« Exposed 2 Days: RR=3.25
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Results N

Risk of Brain cancer death by latency
+ For exposure misclassification to have affected the
results, a minimum of three brain cancer deaths among the

1} Beginni f follow-up-1/31/94 (3 years} 6 exposed/7 e
R o LU Lt LG exposed would have to be reclassified as unexposed.

unexposed. RR; 1.80, 95% C.1., 0.60-5.36,

*  Assigmng all of veterans with unknown exposure status
to either the exposed group or the unexposed group did not
affect the results.

2) 21/94-7/31/97. (6 years) 5 exposed/10 unexposed. RR;
0,99, 95% C.L., 0,.34-2.91,

3 81/97-12/31/00. (9 years) 14 exposed/10 unexposed.
RR: 3.03, 95% C.L, 1.34-6.82
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Results . .
Discussion
«  Modeled Oil Well Fire $moke Data »  Only brain cancer mortality was significantly associated with possible
# days modeled axg 3 average conces o TSP chemical warfare agent exposure.
it::;:;‘w Tewel of 0. 260 mg/m?® or more ¥ average concentration of TS level for « There was a gradient of risk with number of days of possible exposure.
« the presence or absence of TSP expeosure of 0.260 mg/m® or greater » Risk of brain cancer death increased as length of follow-up increased.

+ Incliding each smoke exposure variable into model along with Khamisivah
exposure, did not diminish risk of brain cancer death associated with

Khamisivah exposure. 5 . . : oy :
ol P {Neither exposure misclassification nor missing exposure data could have eusily

accounted for this fmding. )
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Discussion

Limiting deaths to verified primary brain cancers did not
affect the finding.

Adding smoke exposure (total suspended particulate) as a
covariate did not affect the results.
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Discussion

+ We did not have accurate, individual exposure
measurements, but exposure status based on plume
modeling and unit location.

+ Possible sarin exposure may actually be a proxy for some
other, causative exposure.

+ Multiple hypothesis testing may have lead to a spurious
statistically significant association.

Fry
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Discussion

+ Biological Plausibility

- Neither sarin nor eyclosarin exposure have
previously been linked to brain cancer.

+ Latency Period

- The 1-10 year latency period reported m this
study 15 shorter than that reported elsewhere.

©

Ideas for Future Work

Do another mortality follow-up when sufficient time has
passed.

Look at brain cancer and other mortality in non-Army
military personnel, presumably largely unexposed.
Plot geographic location of brain cancer deaths.
Consider update/review of exposure model.

Consider studies of other risk factors.






